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Or efforts durin, the past year have been devoted 'to a continued investination 
of the re:u.ation of nif gene expression in Rhizcbium meilcti, and to the study ofOther zeeuren lI:.. y to be important in alfalfa s:,Tbiosis. A sunmary cf 
this worr: is as foIloo,-s: 
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The cncl.us in rom such exprien"Is iws ther -e iretha.t the conserv ed 
upstream . o f and arere.ions PI 2 n. required for sbiotic ac tivation., C 
a finding is surprising because of -. e follo-ing facts: (a) the region bet:een
-30 and. the RLL start (+1) is hig-hly conserved between R. meliloti and K. pre)­
rir,.lae (son) ,suz~cz::n.a a cc-.cnzI4_-v o; _:cn In eaidKleele e 
eist..s t..at the usrea regons of the nif H (analogous to P,) promoter zn­
the ni-f L, promcter are required for activity. Furthermore, an R. meli'cti 
gene exists with both structural and functional si mi larit y 'to the "Kpn tran­script-ional activator cene, nif A (Szeto et a!., (19!) Cell 36., 1035). The 

Ini-, um gene, nif A, i S winin Z.e n, ene cluster shu'r, in Fiajze '. 
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~upstream reg ion o f Pi wasinact essental for most of the observed activ&->> 

-- - -A 	 apaper has been, prepar'ed 'suxnari zing these~data, and preprint, will. besn ssoon '4-vailabl4~Iy-1. we.<aas sveral. hubo these s to ac coiz-t ~ir-~ 
­

rob at zlbe most 2.n tbin id ea: is 
a-~-4~rgo~~ nctually involvez 	 11 te_.ioi 6 th' prmoe-~azv 

-'~n~ll~i~~-t>-ian of cniguration"u~jes~h - ; ich a 
neaie oto might be essential to assure that R. mel-iloti, is metabol icall Y 

'~--~incapbl~e X ntr-ogen'- fix .tinin the--free livn te.(assee o bth
case).,snc owntogen environment might 'otherwise 'cause~the bacteria toy<f ut i1 ely acivt it o-n 4-genes4.' We ar6curen tl y trying to ''te'st t iS 	 4 idea by looking for physiol o'gi6al cnd itio h r b'y ,identifyinganMutants ~re ~ 
P1 deletions are aciv bu h'full~ P1 .'promoterj'is not. - All .in allP,~these
experiments are telling us som'hin fund ae 

4' ­

a yimptan~ abouit the way sym­
biotic- ba 4cteria 'like, Rhizobim eu12l-e'it nif gensincmarsn with~ fre' 
livingtion nitrgenv-fixing bacteria like Kiebsiella. Not unexpectedly, the situa'­is-more complicated,, than a simple etaoainmgts~gs 

An~beo- alernat ive approaches to studyin trsriioa reuto--­
- i ian"- P2 have-be n dzv .sed and nre st~aI r Ze 'in -r n e,; 1 r-:o1a4 

POM 82--C4 73 0 sub ni'tte-d 6/08-4. ,: '­-10/2 

44~ - Aother aspect. of transcriptional regulation .%hich we have been' in~lesti-> :-44
gatin~g is1 -the organization of eyPrezsion downstreamn fromn P2. A detaile ge~ne­~, i~ ,fusion anal-ysis was undertaken employing the chloranphenicol~ acetyl' transferasJi
'(CAT)- geecrtig on broad host range plamd containing orlacking R.2. 'W~ei'fo nd that -trans--riptio n from -P2 terminates tly just -rpr ed cmin a pr io to 'the P_ $-:nif Ag en e (Fgr~) inareetwth erliergeetic data (Ruv1kun~ eta!.-.,4444(1982) Cell 29, 551).- On.the other hadwe al-so f6 L-n ~ tht1-2t /3o
nif< A expression 4in matur-e bactero'ids is due to,P2. Siiice n~if A, is a tran­scri tional regulator of Pi and P2, this' finding ma~eo ~tne in deter---4 

'4 mining the overa(l' pattern of nif regulat;Ion . ' - -- - - -4-

A region 1Aito se expression has not'yet been characterized isvthe 2 1/216 
4doinstream~ from 	 nif4 - A. Fix genes in this regidn might becnrle by the nif 

;4 A promoter, or they might be part of a separate opron& "Preliinnary, ev'idenc e 
4suggests that the latter Ma be' the c ase .	 DNA-Fragrents'of 'were 4 4sub..cloedK<

from this region into a broad host rag-epeso etr'iia todescribed earlier. ,Expre'ssion -of 4 'tB-galjactosidase~was fond2Kfdon 
tht, 

ofthsfragments and %,e arenowP attempting to veiliy4 -- the-------drNeosatesie
b~y S14nuclease analysis and4 further subc& 	

,:~~ 
ing 	 -q 0TeDA-h -conng TeDAs ence of this,'pro ­,,cfoter region vxuld be of -great interest, since we l rady know t hat~it c an'not~i$

hvexetend ed homology to4 either -P1 or, 	 l1P2~(through ited 'ho'iiolog', ini the,
regioni bet;, en -30-d 1,ig ht exist). 4The Rn nif A gen~epromoter,, presentlyy'being characte ized b~y Dr' Asube1'sl -atory, imilarly'does note have extei' 4 ­

sie olo019gy to either P,1 or. P2 .'4~~44444' 44 

4* 

-t-ese~ ts 	 theasTIhey results of exper inen as well1 continued,,1charatiiain 	 f*'~--,: o~the4 P1P2 promters,'are crucial 	 4 "- n'*4 to:foruL2tIng a modee' or te -arl'~j~5.%> 
"~~4Y~<2exp'ession of RhiZobiu'n nif genes-., 

''­v4444-4-'~-4 "*~~ 

44444 ~ 4 ~ 
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(2 ) ALAS . a$'i4.,. 

Wok a rcnybeen co'npleted on a~n ana'l'y~sispomtrof the p "ioe-rgltrre ion ofteY ni' vd ni ca synthetase~ gene df.. eioi bsgn 
_sre.~o sib eorthe first 'ste pr,i e heMebio srvn the c"s.san 43smost !&kelv th

"'~~~7 ring gene&for-h entire:~a&~K Eid'ence iro~mthe R.~'lao'ic 

sizm sggsssn u' ' .. i 'ntlofIeghem olob'i~ 

;0Iabr'to ry was 4the> fir st 'to identify and isol ate,,- -ALkS'ro aRhz-j 

'Whorw~s parnil y responsible 'fo r this work, has since assumed a poSitionl~Wit h ~ 
USDA atMdio icni In co6llaboration withDr Gary Ditta bf'or'ru'she'has com~pleted a~n anralysis df the transcr'iptionial regul'ation~of thsgen eI 
IA"paper su ari zi . nr this work has Just~been comnpleted an~d is in the final. 
stages of re3adiness for publication. 

We hav e Ifound that the 6 -ALAS gene is controlled by tvii different pro-" 
moters located 250 base pairs apart. The possibility exists 4 a'nd 'has. not--been 
e;xcludedJ that oeor more small -..eptides encoded bv the DNAr 'bezveeii these' pro-'
moters Mi:,-ht F 'functional ,--~~~fh: o-, the 7'V,encode z-en= T " secuences 
promoters are related and bear pj2rz;al' simil ar i t o the consenslus 1-0E.11oipro­. ''' oter secuence. No Si1 lrt eXit to promnoters know obune era '"413

nitrogen control (e.E. ni'f) . Ti s rsul0 i s of sinfcn noa as it i 
the first re~~ted sequence for 2~ pres~znptive Rhizcobiu, "house keeping" Iene. 

'4 "~ '"A genetic analysis, involNking' plasmid-borne fusions of various .proToter
deletions to E. coli iB-galactosidase, revealed 'that bo'th 'promoters function'' 
equally during vegeta'tive 'and 'symbiotic growth. 1he relative activity of the
6 -ALAS promoter is qiehigh, making it potentially useful for the constit u­
tive expression of o'ther genes in 4Rizob:.um. 

Tis proj'e:,t is the last mzjor e-ffort %.;e wil undertake ith respecti to' 
s'n'a2.ler~~~~ bU4-riercl dayoo~e- gene 'fusions;'joutwh the 

that are already constructed. ' . .. ' ; 

(3) chromosomal 'lvir't* genes '74 444 

Amajor new effort in our laboratory has been initiated by the d isc v~el~>_Y4 ' 
of a gene in R. meliloti that is the functional equivalent of an Agrobcteriuv''7m ) 

"'tumefaciemns chromosomal (as opposed to Ti plasmid) vir gene' 'Based on DNA 
homology, we have identified a piece of Rhizob ium DNA that can comlenent A.,, '4

tuumefacienS, vir mutants for tunorigencity. in Agrobacterium, d'efectsin' ,the' 
chromosomal, vir gene are characterized by a loss4 ofrthe 4 ability tobn't 
plantIcells, inr addition to being avirulent. >This. phen t pe', co.upled with the14'

~*~'* close. taxon'omicrPel ated ne~ssof, R.'meliloti 'and* A'.j.tunefacierns,' iike S,the.-R hi-r.. 1 
b genu an "'im po rtan t.' po ten tiV al,nd id'ate fo'r i nv oiv enent 'iAn t&eae~~o lA 

r"'-9n Rtpre i nar mutant in' the R'hizoiu~m. 4 virf g , e en eA ~~YX~ 
44~meliloti " bocaiydefective * We ar curently'isoating addii a2" '.,i 1Lt an4444. 'and char acter -.inrg"h& cosraton oftz-r 'en'utnscnevto f4h~ genein other Rhizobu" i' 

scc 'ehr expei mnts re'at'ing 'to the n'atutr'of 't i s mutat'ion~~ 
w.~~~~~~~ 7nR efel' m§~4'aypdnd'b e. an- ex r nel'y, importan
4 k'i6.:further el u'-idting.ear-l y4'nod ulle deromnby hzbi scies. 

http:4Rizob:.um


'(J4 Rhizobiuup'hormone genes~
 

Manyib if. not most, 2 soil bate a~
u spo bci 	 s e ca a l f-p o~c n phyhor-mones 
'~ j. 	 d c ng b o dl n xhav e' b een'',charac terit<' i' no nte 

22hi 

ized,as- prod cn-oi i 
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an 
nd 

ti aa 	 I yPlays: an essenta le1ncytoki.the ~ 
2 

r--ifn -r, 2 I2 r1t,)o22 aI~*n222.2er 02*fe~opre- mry S~-St. t~,U~~Ihe f om ,-nfelaSiboit 3, invest. 	f,- zg 1.idoe tic ac:1o*iA 
2r in)np-oduc on b' 'R.'me Io~i2.-The .resul ts of the se2 stWies. eevrproisingp~2;K 	 and, served -as th bsis for, a research proposal, 	r.ecentlY submi-te'dto­

(5) 	 developmerit ofI 'plasmid vectors
 

We1have continued to design and cosrc 
 ra otragi s dv 2tr 

for varousphses, o 

f ou2,okonRioim 
uti it to a y 	 Thesen22rdn d h r m 	 n 

vec tors are fgeneralg r v a 	 t r a d 	 ;- a e c r e 	 p tn ~ 
ingl ava mad l abl th m to re ,.adily kers in r222 

iz <2m - 2 h a i u 
ted aeas. sinmarn 	 A papr

d v o s ru t d a d u e u i s u d i s r m S 
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